Microorganisms perform most decomposition on Earth, mediating carbon (C) loss from ecosystems, and thereby influencing climate. Yet, how variation in the identity and composition of microbial communities influences ecosystem C balance is far from clear. Using quantitative stable isotope probing of DNA, we show how individual bacterial taxa influence soil C cycling following the addition of labile C (glucose). Specifically, we show that increased decomposition of soil C in response to added glucose (positive priming) occurs as a phylogenetically diverse group of taxa, accounting for a large proportion of the bacterial community, shift toward additional soil C use for growth. Our findings suggest that many microbial taxa exhibit C use plasticity, as most taxa altered their use of glucose and soil organic matter depending upon environmental conditions. In contrast, bacteria that exhibit other responses to glucose (reduced growth or reliance on glucose for additional growth) clustered strongly by phylogeny. These results suggest that positive priming is likely the prototypical response of bacteria to sustained labile C addition, consistent with the widespread occurrence of the positive priming effect in nature.
Introduction
Soils are a huge reservoir of carbon (C), exceeding plants and the atmosphere combined (Scharlemann et al., 2014) . Anthropogenic increases in CO 2 are expected to augment primary productivity (Ainsworth and Long, 2005) and thus enhance C transfer from the atmosphere to the soil, which could potentially enhance soil C storage. However, microbial activity responds dynamically to C inputs, where the rate of decomposition of native soil organic C can be reduced or enhanced, a phenomenon known as the 'priming effect' (Kuzyakov, 2010) . Enhanced mineralization of native soil C, positive priming, has been widely observed across soil types (for example, loam, clay and sand) and in a variety of ecosystems including forests, croplands and grasslands (summarized in Liu et al., 2017) . Further, positive priming could offset the ability of increased primary production to sequester C in soils (van Groenigen et al., 2014) . The direction (positive or negative) and magnitude of priming in soil is often variable and can be hard to predict (see Luo et al., 2016 and references therein) . Consequently, an understanding of the microbial mechanisms that underlie this phenomenon is needed. A current conceptual model posits that priming arises as fast growing r-strategists consume fresh C inputs and indirectly stimulate slower growing k-strategist that then consume additional native soil C (Fontaine et al., 2003; Blagodatskaya and Kuzyakov, 2008; Kuzyakov, 2010; Pascault et al., 2013) . These ecological strategies have been further posited to align with phylogenetic groups. For instance, the relative abundance of Acidobacteria declines following nutrient addition (Cleveland et al., 2007; Jenkins et al., 2010) and is negatively correlated with soil organic C (SOC) content (Philippot et al., 2009; Will et al., 2010) suggesting an oligotrophic or k-strategist lifestyle. However, these hypotheses regarding priming have not been rigorously tested.
As with many microbially mediated processes, we lack a deeper understanding of priming because of the difficulty in connecting microbial responses with ecosystem processes. Through modern sequencing techniques, scientists have been able to address the question, 'Who is there?', but the next pressing inquiry, 'What are they doing?', remains unresolved. Combining phylogenetic markers with taxonspecific functional measurements can disentangle this problem (Poff et al., 2006; Cadotte et al., 2009 ), yet this has rarely been done for microbial ecology (Thomson et al., 2014; Morrissey et al., 2016) .
Here, we used quantitative stable isotope probing to measure taxon-specific and community-level activity patterns in order to connect microbial biodiversity with C mineralization in soil. We hypothesized that following labile C additions microorganisms would exhibit consistent and phylogenetically clustered patterns of C use reflective of their ecological strategy. To address this hypothesis, soil from a ponderosa pine forest was incubated for 6 weeks with or without weekly additions of glucose. Glucose additions were intended to simulate pulses of labile C from root exudates. To assess microbial activity, we used 13 C to measure glucose uptake and 18 O to determine growth. As water is a universal substrate for DNA synthesis (Schwartz, 2007) , a taxon's genomic 18 O content reflects its population growth during the incubation period. Similarly, genomic 13 C content provides a quantitative measure of each taxon's growth on 13 C-labeled substrates.
Materials and methods

Experimental design
A portion of the data presented here was previously published in a methods development-oriented article . Specifically, data on the 18 O and 13 C incorporation of bacterial taxa during week 1 was previously presented in Hungate et al. (2015) . All other data, including 18 O and 13 C incorporation by bacterial taxa in week 6, bacterial community composition and soil C cycling measurements are unique to this article. Soil (0-15 cm) was collected from a ponderosa pine meadow (35.41541N, -111.6695W, 2344 m elevation), vegetated with patches of grass on the C. Hart Merriam elevation gradient in November 2012. Soil from this site was previously determined to be a Sponseller (Hendricks, 1985) clay loam with 36.1% clay, 43.5% silt and 20.4% sand . This soil was also characterized as having 2.6 ± 0.1% C content, 0.12 ± 0.01% N content (Dijkstra et al., 2006) and a relatively neutral pH of 6.8 (Blankinship et al., 2010) . Soil was sieved through 2 mm mesh, and air-dried at room temperature for~24 h before initiation of the experiment. Soils were dried to enable the addition of isotopically labeled solutions without saturating the soil.
To quantify priming, 40 g dry weight soil was weighed into specimen cups, brought up to 60% water holding capacity and placed in 32 oz mason jars (946.3 ml) with septa in the lids to pre-incubate for 7 days. Following this, half of the jars (n = 5) received 500 μg C per g soil in 125 μl of a uniformly labeled 13 C-glucose solution (992‰), whereas the other half received the same amount of deionized water to serve as a non-amended control. These additions were repeated weekly for 6 weeks with the incubation terminating the end of week 6. As root exudation rates in forests can range from~200 μg to 3000 μg C per g root per week (for example, Phillips et al., 2011; Yin et al., 2014) our amendment simulated a realistic C flux to root-associated soil. Headspace gas samples for CO 2 concentration and δ 13 C were taken three and four times a week in the control and glucose-amended samples, respectively. Following gas sampling, incubations were left uncovered for~30 min to allow gas exchange, refreshing O 2 and preventing CO 2 saturation. Glucose-and soil organic matter-derived CO 2 -C was partitioned in the glucose-amended samples using mass balance:
where C SOC is CO 2 -C from native SOC (μg C per g soil), C total is measured CO 2 -C from glucose-amended samples (μg C per g soil), δ total is the measured δ 13 C signature of CO 2 from glucose-amended samples, δ glucose is the δ 13 C signature of the glucose solution (992‰) and δ SOC is the average δ 13 C signature from the native SOC measured from the non-amended samples. Priming was calculated as the difference between SOC oxidation of the amended and non-amended samples and reported as CO 2 -C μg per g soil.
Owing to the expense associated with isotopically labeled substrates, stable isotope probing was conducted in parallel incubations that had less soil and were in smaller containers but were otherwise treated identically to the gas flux incubations described above . Although these differences in incubation conditions could affect headspace O 2 and CO 2 concentrations, we expect these difference to be relatively small because the containers where opened regularly and allowed to exchange with the atmosphere. Briefly, 1 g dry weight soil was weighed into 15 ml Falcon tubes. In week 1, half the samples (n = 18) received one of six isotope combinations (n = 3):
16 O-water only, 18 O-water only, 12 C-glucose+ 16 O-water, 13 C-glucose + 16 O-water, 12 C-glucose+ 18 O-water. The 13 C-glucose was at atom fraction 99% and the 18 O-water was atom fraction 97%. The other half received unlabeled water or glucose weekly until week 6, when they received one of the above isotope treatments. As with the gas flux incubations, samples were adjusted to 60% water holding capacity and received either 500 μg C per g soil or an equivalent volume of water each week. Samples were incubated with the isotope treatment for 7 days before being frozen at − 80°C. DNA was then extracted using the MP Biomedicals FastDNA spin kit (Solon, OH, USA). Ultracentrifugation, fractionation, quantitative PCR and sequencing were conducted as described in Hungate et al. (2015) . Briefly, 5 μg of DNA per sample was separated on a CsCl density gradient via ultracentrifugation at 127 000 g for 72 h at 18°C using a TLN-100 Rotor in a Optima Max bench top ultracentrifuge (Beckman Coulter, Fullerton, CA, USA). Density fractions (~150 μl) were collected and DNA was purified using isopropanol precipitation. Bacterial 16S ribosomal RNA (rRNA) gene copies in each fraction were quantified using a panbacterial broad-coverage quantitative PCR technique (Liu et al., 2012) . For fractions containing DNA (9-15 fractions per sample), bacterial 16S rRNA genes were amplified using 338F and 806R primers and sequenced using dual indexing (Fadrosh et al., 2014) and 300-bp paired-end read chemistry on an Illumina MiSeq (Illumina, Inc., San Diego, CA, USA). All sequences and accompanying metadata are available for download from MG-RAST (Meyer et al., 2008) project name hungate_qSIP, project ID 14151.
Data analysis
Processing and quality filtering of sequences were performed as previously described . Reads were assigned to their originating samples using 24-bp dual-index barcodes formed by combining the 12-bp barcodes from each paired-end read. Primer sequences were trimmed, and then reads were stitched using FLASH (Fadrosh et al., 2014) . The full-length reads were clustered using the UCLUST-based open reference operational taxonomic unit (OTU) picking protocol described in QIIME (Caporaso et al., 2010) against the Greengenes 13_8 97% sequence identity reference database (Caporaso et al., 2010; McDonald et al., 2012) . Taxa were analyzed at the 'species' level (L7 table in QIIME).
The excess atom fraction (EAF)
18
O and 13 C were calculated for each taxon as described previously . Briefly, a weighted average density was calculated for each taxon's DNA after incubation in the presence of unlabeled and isotopically enriched substrates (that is, water and glucose) based on its distribution across a CsCl density gradient (data not shown). The shift in weighted average density following incubation with an isotopically enriched substrate can be used to quantify the amount of isotope incorporation based on the theoretically modeled and experimentally verified relationship between isotope incorporation and DNA molecular weight . Preliminary data analysis revealed an effect of ultracentrifuge tube on estimates of taxonweighted average density. This effect is likely a consequence of slight differences in the CsCl density gradients between tubes. To correct this, we assumed that the taxa in the bottom 5% of weighted average density shifts in each treatment did not incorporate any isotope based on the evidence that a significant fraction of soil microorganisms are inactive (Lennon and Jones, 2011; Blagodatskaya and Kuzyakov, 2013) . The average difference between the unenriched weighted average density (average of no isotope tubes) and the observed weighted average density for these taxa was then used to quantify and correct for intertube variation in weighted average density estimates (as shown in Supplementary Figure S1 ).
Responses to labile C addition were assessed by comparing the increase in growth upon labile C addition (Δ O that is 42, because 100% of the C atoms in newly synthesized DNA would be derived from glucose, whereas only a fraction of the oxygen used for DNA synthesis comes from water, with the remainder coming from organic substrates (Schwartz, 2007) . Escherichia coli grown in pure culture on glucose as the sole C source derives 33% of the oxygen in its DNA from water and consequently would exhibit a For phylogenetic analysis, a representative sequence for each taxon was aligned with the Greengenes 13_8 97% OTU reference database using BLAST as described in Morrissey and Franklin (2015) . The reference sequence with the greatest identity match for each OTU was used for downstream analyses; the median percent identity was 99%. The Greengenes 97% OTU tree was then pruned to contain only the OTUs present in our samples and visualized using the interactive tree of life (Letunic and Bork, 2011) . The responses of individual taxa were categorized as described based on their 13 C and Δ 18 O as described below, and the net relatedness index was calculated for each group to see if the members were more or less phylogenetically related than would be expected by chance (Webb et al., 2002) using the ses.mpd function in the picante R package (Kembel et al., 2011) . The relative abundance and isotope incorporation (EAF 13 C or 18 O) of replicates were averaged before the regression and phylogenetic analysis.
All sequence data associated with this project have been deposited at MG-RAST (project accession number 14151, project name 'hungate_qSIP'), complete metadata are available on Figshare (https://doi. org/10.6084/m9.figshare.4600420.v1).
Results and Discussion
The amount of soil C primed gradually increased over the incubation period (Figure 1) , transitioning from slightly negative in week 1, after a single pulse of glucose, to positive in subsequent weeks. Such temporal dynamics are commonly observed in priming experiments and have been hypothesized to arise from microbial community dynamics (Kuzyakov and Bol, 2006; Mau et al., 2015; Wang et al., 2015) . Here we show that priming is associated with changes in both the growth and C utilization of individual microbial taxa. Specifically, sustained availability of glucose through repeated pulses alters the utilization of native soil C in the majority of soil bacteria.
Over the 6-week incubation, bacterial community composition shifted slightly in control soil and substantially in soil with added glucose (Figure 2a ; permutational multivariate analyses of variance week × treatment F = 9.7, Po0.01). Repeated glucose additions increased the relative abundance of Proteobacteria (specifically α and δ) and TM7, whereas decreasing the proportion of Acidobacteria and Actinobacteria (Supplementary Figure S2) .
In order to relate taxon-specific activity to priming, we examined the relationship between glucose use (via 13 C assimilation) and the change in growth ( 18 O assimilation) because of glucose addition (Δ 18 O) for all taxa, weighted by their relative abundances (Figure 2b ). Increased growth using 13 C-glucose as the sole C source would produce a 13 C/Δ 18 O ratio of at least 2. This is because 100% of the C atoms in newly synthesized DNA would be derived from glucose, whereas only a fraction (~50% maximum) of the oxygen used for DNA synthesis comes from water (see Materials and methods, Hungate et al., 2015) . Increased growth with lower than expected 13 C assimilation from the added glucose ( 13 C/ Δ 18 Oo2) is possible by enhanced consumption of SOC. Consequently, the relationship between Δ 18 O and 13 C assimilation in weeks 1 and 6 (Figure 2b ) can be used to understand individual and communitylevel responses to glucose addition and reveal how the aggregated activity of individual taxa mediates the priming of SOC.
After single and repeated pulses of glucose, changes in growth were strongly and positively correlated with glucose assimilation (Figure 2b , both Po0.001) suggesting a direct stimulation of activity within individual taxa. Similarly, our results suggest that the large majority of microorganisms consumed the added glucose, after single and repeated pulses, as their 13 C atom percent excess was above zero (Figure 2b ). This is consistent with a recent study using RNA-stable isotope probing, which found no differences in fresh organic matter utilization across taxonomic groups (Thomson et al., 2014) .
Following a single pulse of glucose, many bacterial taxa (42% of taxa accounting for 39% of 16S rRNA gene sequences) consumed the added glucose without exhibiting increased growth rates (average 13 C = 0.078 EAF for organisms with Δ 18 Oo0). This suggests that glucose was being consumed in lieu of SOC, a phenomenon often called preferential substrate utilization (Blagodatskaya and Kuzyakov, 2008; Wang et al., 2015) . Preferential substrate utilization provides a mechanism by which the introduction of labile C can decrease SOC utilization (negative priming). When considering the community as a whole, the substantial assimilation of labile C (average 13 C = 0.101 EAF) was accompanied by only a marginal increase in growth rate (average
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Δ 18 O = 0.016 EAF). This produced a community average 13 C/Δ 18 O of 6.31, much higher than is expected for normal soil organic matter consumption and additional growth using glucose as the sole C source. These data suggest the majority of taxa used the added glucose in lieu of their normal SOC consumption, and very few bacteria increased their use of SOC in response to a single pulse of substrate addition. Consequently, the use of SOC was decreased relative to the control soil, resulting in negative priming, a finding in line with the slightly negative change in SOC mineralization observed during week 1 (Figure 1) .
By week 6, after repeated glucose addition, the bacterial community response was consistent with enhanced SOC utilization (positive priming). At this time, fewer organisms consumed glucose without a corresponding increase in growth (22% of taxa accounting for 7% of 16S rRNA gene sequences), and glucose consumption by these organisms was much lower than in week 1 (average 13 C = 0.032 EAF for organisms with Δ 18 Oo0), indicating a reduction in preferential substrate utilization. When examining the community as a whole, the glucose uptake (average 13 C = 0.061 EAF) could not account for the increase in growth (average Δ 18 O = 0.039 EAF), indicating that bacteria must have increased their consumption of SOC (average 13 C/Δ 18 O = 1.56). Sustained glucose addition enhanced bacterial growth and SOC utilization, thereby priming the decomposition of SOC in week 6 (Figure 1) .
To better understand how individual taxa and phylogenetic groups gave rise to these communitylevel dynamics, we placed each taxon into one of three categories based on the change in growth rate in response to glucose addition (Δ 18 O) and the reliance on glucose as a C source for this extra growth ( 13 C): (1) reduced: taxa that exhibited a reduction in growth rate (Δ 18 Oo0), (2) enhancedglucose C: taxa whose growth rates were enhanced with sufficient 13 C consumption, such that there is no evidence of additional soil organic matter usage (Δ 18 O ⩾ 0 and 13 C/Δ 18 O ⩾ 2) and (3) enhancedmixed C: taxa with enhanced growth rates that was at least partly because of use of SOC as a C source (Δ 18 O ⩾ 0 and 13 C/Δ 18 Oo2). Reduced growth is associated with reduced SOC consumption (negative priming). Enhanced growth via the consumption of a mixture of the added labile C and SOC (enhancedmixed C) indicates positive priming. For organisms that consumed glucose in excess of that necessary to explain their increase in growth (enhanced-glucose C), there are two possibilities: they could have caused no priming, if their glucose consumption was in addition to their normal SOC consumption; or they could have caused negative priming, if their glucose consumption substituted for some of their normal SOC consumption.
Few organisms enhanced their consumption of SOC (enhanced-mixed C) in response to a single pulse of glucose. Instead, most either reduced their growth or exhibited enhanced growth using the added glucose (Figures 2 and 3) . However, after repeated glucose additions, the number of microbial taxa with enhanced growth based on a mix of glucose and SOC (enhanced-mixed C) increased substantially: 64% of bacterial taxa changed categories in response to multiple C pulses, with the majority of those (163 of 237, 69%) transitioning from reduced or enhanced-labile C to enhanced-mixed C (Figure 3) , in other words, transitioning to an isotopic signature indicative of priming.
Taxa involved in the positive priming of SOC (that is, enhanced-mixed C) were not phylogenetically clustered at any time (Table 1, Figure 3) . Similarly, the widespread transition in response to repeated glucose addition was not phylogenetically constrained. This suggests that enhanced SOC utilization in response to sustained labile C addition (priming) is a prototypical bacterial activity in soil that does not require any specialized ecophysiological characteristics, but instead results from fundamental requirements for balanced microbial growth. It is perhaps not surprising that a diverse majority of microorganisms use both C sources given that glucose is considered a relatively universal substrate and soil organic matter consists of a variety of compounds. Our findings support a scenario where the initial pulse of glucose addition alleviates C limitation and is used directly for growth. During this period, other nutrients are likely to be quickly immobilized (Buchkowski et al., 2015; Sawada et al., 2015) , which, in turn, triggers the production of extracellular enzymes (Blagodatskaya and Kuzyakov, 2008) . These enzymes then gradually facilitate the priming of native soil C by liberating monomeric C as microbes 'mine' for other macroand micronutrients, producing the positive priming response we observed after multiple pulses of glucose. Thus, our results substantiate microbebased models developed to explain soil C cycling dynamics (Schimel and Weintraub, 2003; Kuzyakov, 2010) and are congruent with the nitrogen mining hypothesis (for example, Fontaine and Barot, 2005; Chen et al., 2014; Zhang et al., 2016) . However, these results stand in opposition to our hypothesis that microorganisms exhibit consistent and phylogenetically clustered patterns of C use reflective of their ecological strategy. Instead we found that many organisms switched from using glucose C to using a mixture of glucose and SOC for additional growth, indicating plasticity in their C use (Germida et al., 1998; Haei et al., 2011) . Bacteria are known to regulate their growth and substrate use in culture (for example, Reizer et al., 1984; Kotte et al., 2010; Saier, 2014) , but this has been difficult to observe directly in situ. However, nucleic acid labeling techniques have shown that many microbial taxa can use a variety of C substrates in their natural assemblages (Goldfarb et al., 2011; Mayali et al., 2014; Thomson et al., 2014) . The metabolic flexibility observed in this study-where many microbial taxa can effectively compete for labile C while also having the capacity to utilize presumably more recalcitrant soil organic matter-provides insight into the ecology of these organisms. Specifically, it suggests that the majority of organisms in our soil cannot be neatly defined as copiotrophs specializing on labile C or as oligotrophs specializing on the more recalcitrant organic matter (sensu Fontaine et al., 2003) . Instead these organisms are metabolically flexible enough to adjust their C use to suit the changing resource environment. Consequently, our results highlight the need to characterize the physiological flexibility of microorganisms in their natural environments in order to understand the functional relevance of microbial community composition.
As suggested above, our results contradict the hypothesis that one group of organisms consume the labile C (copiotrophic or r-strategist), and this activity indirectly stimulates a taxonomically distinct group of microorganisms (oligotrophic or K-strategist), that consume additional SOC (Fontaine et al., 2003; Blagodatskaya et al., 2007; Kuzyakov, 2010; Pascault et al., 2013) . Rather, we found that most taxa whose growth was increased by glucose addition ended up consuming a mix of glucose and SOC (Figures 2b and 3) , suggesting a direct stimulation of activity within individual taxa.
Although priming exhibited no phylogenetic clustering among the taxa involved, other responses to glucose addition were phylogenetically clustered (Table 1, Figure 3) . After a single pulse of glucose, only the enhanced-glucose C group was clustered, with the majority of taxa in several broad taxonomic assemblages, including Actinobacteria (65% of member taxa), Verrucomicrobia (78%) and β-Proteobacteria (79%) exhibiting this response. Similarly, after repeated pulses of glucose, both the reduced and enhanced-glucose C groups were phylogenetically clustered. Many of the taxa that were reduced or enhanced using the glucose after multiple pulses also exhibited those responses initially (after a single pulse), suggesting a consistent response to glucose over the course of the experiment (Figure 3) . A persistent reduction in growth upon glucose addition was seen in most Firmicutes (52%) and in all members of Nitrospirae. Enhanced growth using glucose was consistently observed within multiple Actinobacteria families, including Micromonosporaceae (57%), Nocardioidaceae (67%) and Streptomycetaceae (75%).
Phylogenetic clustering of organisms in the reduced and enhanced-glucose C groups suggests that these responses to labile C addition are brought about by physiological or ecological traits that are evolutionarily conserved. Reduced growth after labile C addition could reflect an oligotrophic ecological strategy, as low-resource-adapted organisms are expected to be outcompeted by copiotrophs in nutrient-rich environments (Fierer et al., 2007) . This could underlie the reduced growth of Firmicutes observed in this experiment; these taxa were primarily within the class Bacilli, a diverse group containing both relatively copiotrophic and oligotrophic 'species' (Moreno- Letelier et al., 2011; Valvidia-Anistro et al., 2015) . Within Bacilli, these growth strategies have been found to sort by phylogeny in cultured representatives (Mitsui et al., 2007) . This phylogenetic clustering in growth response could arise from conserved physiological attributes, and indeed characteristics consistent with adaptation to a low-resource environment have been described in Bacilli spp., including small genome size (Moreno-Letelier et al., 2011) , and the ability to maintain near-zero-specific growth rates (Overkamp et al., 2015) . In the case of Nitrospirae, reduced growth may have resulted from glucose-induced reductions in nitrogen availability, which take place rapidly after labile C addition to soil, creating a nitrogen-scarce environment (Buchkowski et al., 2015; Sawada et al., 2015) . Nitrospirae may be particularly sensitive to reductions in N availability as these organisms use nitrogen for both energy and biomass production.
The taxa that consistently enhanced their growth using only the added glucose (enhanced-glucose C) were also phylogenetically clustered (Table 1) . These included Actinobacteria within the order Actinomycetales, previously shown to exhibit enhanced growth with labile C (Goldfarb et al., 2011) , and favor rhizosphere environments (Smalla et al., 2001; DeAngelis et al., 2009) . Phylogenetic clustering of organisms that prefer labile C could reflect a conserved genomic basis for opportunism within soil bacteria (Evans and Wallenstein, 2014) or sensitive catabolite repression of alternate C degrading metabolic pathways (Kremling et al., 2015) .
Although we found agreement between the activity of bacterial taxa and the priming of soil C, this picture is likely incomplete as other soil heterotrophs, most notably fungi, were not examined. Similarly, because the current work only considered a single ecosystem and utilized experimental microcosms, additional research is necessary to determine whether our findings can be widely generalized to natural systems. However, using this technique, we were able to quantify taxon-specific activities in situ, and gain a clearer picture of how individual bacterial 'species' respond to C addition. In the soil, we assessed, positive priming was caused by the majority of soil bacteria, organisms that were not phylogenetically constrained, suggesting that the priming effect may not depend upon specialized phylogenetic groups. Our findings also suggest that many bacterial taxa can exhibit plasticity with regard to C use, changes in C use that could underlie the emergence of positive priming following the addition of labile C. Examining these dynamics in a broad range of soils could test whether this ubiquity of priming across bacteria biodiversity contributes to the widespread occurrence of positive priming in soil.
